ABSTRACT. Phagocytosis of fluorescent microspheres (1.8 pm diameter)
by Chinese hamster lung cells, V79 cells, was observed by flow cytometry and fluorescence microscopy. The phagocytic V79 cells observed by these methods had phagocytosis values that varied by less than 5 %. To confirm the validity of our flow cytometric quantitation of phagocytosis of fluorescent microspheres in V79 cells, we compared the results of flow cytometry with those of microscopy. A representative example of flow cytometry data for the relative intensity of fluorescence (F530) and laser-scattering light (S488) of individual V79 cells is shown in Fig. 1 ; the upper panel represents the F530-S488 cytogram, the lower the F530 histograms A and B obtained by selective counting within the region indicated in the cytogram by arrows A and B. About 30,000 cells were counted. Fig. 1 demonstrates that the F530 value for a fluorescent microsphere in a cell is slightly larger than that in free microspheres. The slight increase in F530 may be caused partly by red shifts in the fluorescence (and/or absorption) spectra of fluorescent microspheres phagocytized in cells (Fig. 2) . The fluorescence and excitation spectra of microspheres of free of phagocytic V79 cells in PBS( -) and cells in 14 and 75 % ethanol are shown in Fig. 2 . Careful inspection of this figure reveals that the peaks of fluorescece for the cells shift to red as does the envelope in the excitation spectra. The red shifts in the absorption and fluorescence spectra may increase the absorption of laser light (488 nm) and the relative intensity of fluorescence (530 nm) in the Cytofluorograf. The fact that the F53o value for microspheres in cells is larger than the value for free microspheres suggests that microspheres bound loosely on the cell surface are distinguishable from embedded ones.
The peak in cells containing a microsphere in histogram A of Fig. 1 is sharp and its F53o value is larger than that for free microspheres ; this means the fluorescent microspheres have been completely phagocytized. Cells belonging to the first, second and third peaks in histogram A were sorted, and we confirmed that these were the respective peaks for V79 cells containing 0, 1, and 2 microspheres (unpublished data). It should be noted that the F530 values of peaks corresponding to phagocytic cells present 10 min after a microsphere addition were smaller than those 4 h after such an addition; also, the half width of the peak was broader.
To obtain the number of microspheres belonging to a cell, we did ordinary micro- scopic counting from the micrographs . About 300 cells were scored. In our scoring, microspheres in contact a cell were regarded as belonging to that cell because it was difficult to decide whether microspheres adhered to a cell surface as part of the process of phagocytosis or were bound nonspecifically. Therefore, our values tended to be larger than the actual values , and this tendency would become pronounced when the actual number of microspheres incorporated in a cell is small . Results of flow cytometry and fluorescence microscopy of phagocytosis in V79 cells 10 min and 4 h after a microsphere addition are summarized in Table 1 . The numbers represent the proportion of phagocytized cells . Experimental errors obtained from triplicate measurements were within 10 % of the listed value for flow cytometry measurements and 50 % for fluorescence microscopy . The proportions of cells containing no microsphere 10 min after a microsphere addition were larger for flow cytometry than for microscopy . This difference probably is due to the difference between the two methods of counting used . Because the maximum value of the proportion of cells containing no microsphere 10 min after a microsphere addition was 97 % and the minimum value 80 % , the error between the flow cytometry and microscopy measurements for the proportion of cells containing no microsphere was about 20 % at most. The difference between flow cytometry and microscopy for the proportion of cells containing microspheres was within 3 %, and the difference for each subpopulation 4 h after the microsphere addition was within 5 % .
The results of flow cytometry for the storage sample is also listed in Table 1 . These results are required when many samples must be measured within a short time . The storage of the sample affects the proportion of phagocytized cells less than 2 % .
As we emphasized above, the values obtained for microspheres under microscopy become larger than actual values with our counting method . The fact that the difference between values obtained from microscopy and from flow cytometry was within 5 % of the total 4 h after a microsphere addition indicates that the results of flow 
